Novel amphiphilic macromolecules and their in vitro characterization as stabilized micellar drug delivery systems.
A series of amphiphilic macromolecules, amphiphilic scorpion-like macromolecules (AScMs) and amphiphilic star-like macromolecules (ASMs), were evaluated as potential drug delivery systems for intravenous administration. AScMs aggregate to form polymeric micelles; whereas the ASMs have a covalently bound core structure and behave as unimolecular micelles. Four structurally different AScMs and two ASMs were selected for further evaluation focusing on micellar stability and biocompatibility. AScMs were determined to have extremely low cmc values, indicating excellent thermodynamic stability compared to other polymeric micelle systems. Particle sizes of the AScM polymeric micelles and ASM unimolecular micelles were between 10 and 20 nm, and remained constant for up to 3 weeks storages as aqueous solutions at room temperature (approximately 23 degrees C) and 37 degrees C. The dissociation kinetics of the AScM polymeric micelles were slowed relative to small molecule surfactant micelles, again indicating enhanced kinetic stability. With respect to hemolytic activity, AScMs with longer acyl chains were hemolytic; whereas the ASMs had minimal hemolytic activity due to the covalently bound structure. Both ASM unimolecular micelles and AScM polymeric micelles have excellent micellar stability, but the ASMs are more suitable as injectable drug delivery systems due to their low hemolytic activity.